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(57)Abstract: 

PROBLEM TO BE SOLVED: To satisfy a short conjugate 
length, brightness and low chromatic aberration by 
making light from a light source for three primary colors 
incident from one end of a light transmission body and 
emitting the transmitted light from the other end thereof. 

SOLUTION: The light transmission body has a circular 
cross section whose radius (r) is 0.2 mm?r?0.35 mm and 

the body is constituted so that (g) in an expression may j^^^ ^j^:^ -^ iii' {-1 — f^g'^ /"2= )" L H 

satisfy 0.71 ?g? 1.32, and refractive index distribution at ' 

least within 0.3r to R(0.8r?R?r) and whose distribution is 

approximated by a quadratic curve the second order 

specified by the expression from the center shaft toward 

the outer periphery of the light transmission body. The 

light emitted from the LED light source for three primary 

colors red, green and blue or a white light source is 

made incident from one end of the light transmission 

body uniformly containing light absorbing agent to absorb 

the visible light and the light of a near-infrared region at 

least within 0.75r to R in areas outer than 0.5r of the light transmission body. The transmitted 
light is emitted from the other end thereof In the expression, nO shows the refractive index of 
the center part of the light transmission body, L shows a distance from the center part of the 
light transmission body, (g) shows the constant of the refractive index distribution of the light 
transmission body and n(L) shows the refractive index at the position of the distance L from the 
center shaft of the light transmission body. 
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(54) KIW©^*;] 3teSI^{£X»3tfe^^#:TW®ffi«:*^> Rr^;*f^"-f 



(57) imm} 

mm ] im± l.t#$s« s m-B/coiEmmtfcn e 

[Bfi'ft^a] ^r-h^O. 2mmSr£0. 35mm 
«n?I?K®Sr*t. TIB^ ( 1 ) fcSftS ST&^'0 . 7 1 
S g g 1 . 3 2 5rlW^ L . 5t^Ki!l#:<?)4"t>$l*> t^^m^ 
fcrfi];^»-:>-C:i!'-^<fc*>0. 3 r~R ( 0 . SrSRg 

r ) commiztsifhrninm^^trTm^ ( i ) x-m^-t 

rX*) hmK-h-oX'^^K thO. 7 5 r -RcoSgH 

n (L) =no { 1" (g2/2> LM • • • 

(1) 
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(2) 



11-352307 



m^ll ^rifiO. 2mmSrS0. 3 5mm 

cr>Fimmm^^L. rtm ( i > t:*>Ht-s. g*^'o . 7 1 

fc|^*'>->T^-^r<fc*>0. 3r~R(0. Sr^RS 

1" ) <7>mmizmf:s,mmm'»mn's?^ ( 1 ) -cas-r 

n (L) =no {1- (gV2) } 



* 3 iS-fecO L E D 3te5®*^ (753^ tr? V WS?® J^M T F 



* r j; 0 *>maK-S>^Ti!'-^< t i> 0 . 7 5 r - 
fE2^«-«3ii»^>, #«W3Jl-fee5LED3feMX{i:a-fe 

• • • <1> 
[0001] 

[0002] 

ttS-f^-S/x^-^--^ — . PAX. LEDry^rJ'--^: 
[0003] StJfc. a -y K i^X(?5-feJRM«7)w t l,z-Z) 



20 



TSiBB-r 5 „ n -y t« 1/ i^X^ J: d 5r 2^^5<?|j4^5t<0^ 
^M^x<-^' gfi:^ ( 2 ) X-^x.ii,iX^, 
gZ = 2X (no-ii(L)) / (noXL2) •••(2) 

★ [0004] ^ (2) tCiJUT. nofcnCL) 

(3) izJi^xmhcDT, 0^*3b««fc^teJ:-5'CII'5r 



L : 5te4te''^.<iOi|i^::^|nlcogggi (mm) 

no : mb±.ffimtfim 



TC=Zo- (2/(noXg) ) xtan ( (ZoXs)/2) 



(3 



> 



TC : (mm) 
Zo : a-y Kl^^-XeO^:^ (mm) 

fi^:if'^:^Ur3v¥U:yXlz^\^X, K. FUJI i 

(MOC/GRI N' 9 3 KAWASAKI :G1 

3) {4, -fjj-voamfcj^^si/f. ^mmmikiu^it^Q 



40 V->*t^T'*i.MMA (.?t-f-;k;><:5':?'Jl'-b ) S^KU^? 
■-*J^&fflV^TM)t§ttTV^^7'9X'^>y :?|i!icOO'y K 
^yX**^3g§tLTV^S {Wt«f#lPg^3 - 1 74 1 0 

[00061 OTfcTlJjRtf^n -y K U VXT I^-f (i'O^ -r 

S&X'h^MTF (moduration transfer function) 

coaijs:^sr^fHT'&^, m^co^M^siizm^x^ 

fftftTCsT'feS a «y Kl^>'XTl'-< 2 3 Sril^teSS 

•tibSiii:, »®1^^2 2i:CCD-Y^-i>"-fe>'-9-2 
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[ 0 0 0 7 ] m 7{±1^5•]K£07••5X^ -y ^-i^cT^o -y KU- 
>XTU-^ (EmU^3y (m SSS.: RA8 9S) . 

<a) ^S: SLA2 0D) t--:?V%-C. JiUbcO:^r^fc*J 

Vtii><mrth &. isjt , ^ 1 ttjS^MBJffljeaBfc 

[0008] mi 7. 018. JlTX^lteJl-stfePa^. 

V^d ) §-HW=mtV>:&V\, M^ff 3 0 0 dp i 
Bj fcV\'5) 3M-fe<0LED3eagj&»feO3B'C"OMTF*J 
#OLED3te»»^.<03tefcJ:?.MTPi:W«OLED 

co±mm.tTmm<om'^^o - 2inmai:#i£-rsifc*^" 

[00 09] ^:c73/c;46t^cr);^? 5— -i>-fe>-9-{±ig 

ii, RGB 3il-fe£7)L E D3ei!S3&>^>aiSt 
[0011] -:^3efgSI*l*ltc3tei!SiK»J^3S:A-tl. i><r> 

t vxmm^4 - 2 5 1 8 0 5-9^fR. mmm^i - 

10 5 2 0 2#^?g«*§ixXV^i,. ^|ia^F4- 2 5 

Mi*:|^^<73^«5fcHo T#it LT V ^ S . ijtgBT 1-10 
5 2 0 2#4^$8{i3ef3gl»<0«WTfc3Kl8JtSitl«^#^ 

9-1 2735 3■^12f$g^c^4^'l•Jl^w<^fia*>^>t}"ll>:^ 



3) ^Tll-352307 

4 

f6]l:|fil*>'p 1 OCHJLa^imffmWmi<^U-!rTl>Zi^—^^ 

&Tmmim^^^fix*j:^^^m'^^-^ixx\-^ 

« § fefc. #11^8 - 2 1 1 2 4 2-^<RI6fc{i»>° 
7;><-^'gA^0. 7Ssgl5. OCOjtet^^cOJ-l-Jl** 

i^^m^m^^^^^^x^xt^i&m.Vf^is^'^iix 

[0 0 12] 

I^BJ*«J5¥^ L J: -3 fc -ThWrni L*> t > #^4 - 2 
5 1 8 0 5-^i&$B<7)3eeMmd:3K^i6ft*»^coailt3KtfO 
10 ^^^^i^-it-r^ w h iWi: LTfe "5 . mAi^ 

3teaiXtts RGB3li-fe(^LED3fei!g35>^>ai#fU>t:5e* 

[0013] S;it#ra^i - 1 0 5 2 0 

11^9-12735 3-^^?S<03tef53i*{i7 bTSfe^BS 

[0014] ^tC^tWTS - 2 1 1 2 4 2^<2rf8c03ee 
i^f,zl^yX^mmt\^X^n^y<-~9 g*5:^§v^7tfE 
<m£^mm(n^n::^V-'^^mit-thf:iMz^mmz 

[0015] m.-ox. mm±.-\-^<,zBm^j:-^'y~m^^ 

[0016] EB^^fi, M*fS:«. B^S^. 
ixTiiJfe-f. ^SIli:tTRGB3Mfe<0LED*mfc 

4fe^<«3ei®Srie5Si:«-r, ai^m^ \'*J:ii=7- 
[00171 

[|!RJffi^«P*-r-g.«:tot^*S] #l%BjiOgg-{i, i|£@r 
**0. 2inmSrgO. 3 5 mmcOPgj^ffffig-^t T 
la^ < 1 ) teiStt-S g*<0^ 7 1^8^1. 3 2^ill:^i 
L. m^^<n^^mi3-^i^^mm\>n^iP'>X'>^j:<h%> 
0. 3r-'R(0- BrSRgr ) <iO«efBl{=tJ(t.&St)f 

50 ^^m^tm ( 1 ) "cM^t-i. 2<mmx'mx^fih 
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(4) #^^11-352307 

5 6 

mm^-liZ-t^^ixX 5fef5)t*«0-ii*»^> , #«S! * [0018] 

n (L) =no {1~ (gV2> ■•• (1) 

(ffiL. 5'i*no{i3tfE3M*cO>t«'C.^igpco®f;f^. um 5« [ 0 0 2 3 ] 3fefE3M«sA^jfe*i)«C«^iJ'':;'5:^ 

Life3K€SII*J:TU-f<?D-^*»^., ^j^SK'fiOLED »HJco*Sfc*5V^r{ii<!0J: diSr^tlSMmrRGB 3iS 

r 0 01 9 ] Igfc . *l%BH<7)^g{±35^^» 3 J!lfe<0 LE [0024]H1 2 «^tL-?tl^5&BJfc43 V \xm 

fc{*4 0 0~7 5 0 nm^JK'S^^Scft^^?:V^a . 20 \,-^^ji^l,Z\yyXm.tm^tLX\-^^. ®3{4*^BJt^t5V-> 

1 0 0 2 1 ] TfflV^^,^1^3^{KM#:«MSlf*:5^'«t'l4«-<5!|T:'S.& . 

[5|BJc7)^S<'5J&®] *5IW-feV»TJlV%A.ixS3£g3t ^:<Oh'yXm^ Hi. 0. 13r-0. SSrcO^Slf?) 

<^ra i d fc^^i^SrM^-T^:^. ^-ttiMsMfis [0025] 3js5g9B::*5V>T«. TE^^t tx, ^ 

C0fl5&/JN§ < ■T'S S o L;&^L.Jaf;f^^«:^|: V-J r ;f)So . 2 S r S O . 3 5 T-*) 9 , 5 7 0 n m 

< s * fc:3fefKM*c7)f£^/h$ < t fctSV^T sifiO. 7 1 S g ^ 1 . 3 2 T'S) .g. OS^fflv^ 

^>(Oa!M3fel;*^''h:^<'5r-5TLt'5(75-c, ^.tcgrr^H 30 0. 7 1Sg;Sl. lXh^Ztmft.L\^^. sl,tO. 

^iK^KLfz^m'k^^^K-t^ZLtcTJ^X'iiA^-W^ SO^g^l. lT'fcS.-i;;?PMfc^?^ L< . 0. 8 5 

^V^. [0 02 6] 3fe®JRM«0-^*«±0. 5r»;iL<« 

[0022] ^^1 T-\ ^WM!,ZtS\,^Xi±mi:m»t LX 0 . 6 r J: 0 ti'MT-$)^T . ii'-<^r< ti.0 .. 7 5 r - 

fi^<7>}&im^mc}f^<-t^ct^m&tvx\^h. m 40 &m^izm^^ti^w.-M:m^kmmmi,zmtxmm. 

mmMim»m^^w^i/m'9\-M(oo'hm^^ ^^ti^. -■jjm&<oxm±m^mx'ii.^&m.W(7^^ 

mtioi^t-t^wi'^izit^ mmmimih?>^^iiz^ fci>5t-5T«ff*^h^?*Jse ( i ) to5gm:^it-5*><^{±» 

\-^xytmmm<^MTF-fy>mtr:s>m-SMm. m-hmsm ^tT.Tv>^v%, ^■oxm&ff^mmmmmmz^m^ 

i¥co^mm.*^^^m-SMmzmM^ix^ , d "T § C ( R~ r o«gH ) fc^jff*^^Pr«o:^®^a5i)-*i^^fig$ix 

^i,zmtxmm.-g:m^<Dmzftthm^t:^±^^h^ com^<oumx\ m-^to^mrnhh^i^inikmi^t' 
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^#^^qRll5tr•s.^,^oSrffl^v^^^i:^>l^tg'e 

[0028] i|f^a^««0«Bll«'#t=nS^$iX«. i,C0T- 
^i:'5rv^3&^, 2 0 0 nmJJJlT<^S^H*<«F* L.< , 10 On 

PJUK-f I. J: a te!it«»«m^«4 OD~500nmJt 

•yfj*«6 0 0~7 0 0 nmfcm^^C:i:^t:-§i.„ ^ 
<D*S^ ^it-eix<7)i|tS&^J^35>S2 0 0 n mOT<0|gll-e 

— ^*^'m;&4 0 0—5 0 0 n mS-^tf 2 0 0 nmOSiH 
tJt{±-?-<04"C^Sr5Sft4 0 0~5 0 0 nin{-^< 2 0 0 

0—7 0 0 nmSr^tf 2 0 0 nni<303gH^3t:!±-?-«7)4"C.^ 
Sr^ft6 0 0—7 0 0 nintci3< 2 0 0 nm<7)^mizB. 

[0030] ^:^0#l■g•^ift-«^fflV^A>^^.TV^i.LED 
0?63!S5fe*j5>'«fe4 7 0 nm. ItfeS 2 5 nm. sS^-fee 
5 0 n m-CS)^^ b Hzm^. X'^ ^mmm<^^eo^^ 

[003 1] ^^ms:m(o?^i^m-^^f^!mcoim 

W^(51J t U-CmTc7)i,«A<fe{f A>tL«. . 6 0 0-700 
nmfc^JRcOife^H^t^D iaresin Blu 
e 4 G'^|llMffia<D|5l^D°a;0>WfeiX'l. « 5 5 0—65 
Onmfcg6ltZ<^*S0:2is:ftJi®Kayaset Blu 
e AC R.^lBl|^fl!ltt«0|i]l^n°n*^^tf ^tLS . ^COBCO 

m:vmizMLxm}^j:tt\!&mmtvx{i. 400-5 

OOninC®JRco35-S.t>cOt L-C, B^'ftaSiSK a y a 
sorb Yellow 2G, Orange G^Y 
e 1 1 ow A-G. Yellow E-Gb^cO^tl 

^ti<omi^m:ffimm&. z.^ssm<oMs ve i 

low HD-180i: -^-cTJllllgft&aol^^fB^pfetf ^ 
iX&. 5 0 0— 6 0 0nnitC®ltX05S>§4,<7)i:t-C, H 
*-fldit!{K a y a s o r b Red Red 13 

0 . R e d B i: ^<73|5]|^ffiSC0lHl^H°n3^I/H#mKfe 
fms Magenta HM~ 1 4 5 0 t -^-coMiii 

i^-ssmx-h^. 

[00321 ^m^mm.mt^^mmt Lxmit 

im-&c^^m^mm-simx$>^ . <^m&^iiiff)^^mu 



5) #ffi^l 1-3 523 0 7 

8 

?>ymim^mmm-^Ltzi,<^i>mm^'mx$>h, 

[00331 3(B^%Ha^c^JV^-CfflV■»^,^^?>3feCSgl*fc*3V^ 

xi±mLmmma.kmmmm-t^ . ^mm^nzx 
'ofm^tiux-M:m(r)^iz-y\\x . 3tejsray^-&*u=5r 

'3r< c 3 o%mm.mtLX\ytLimm±-+»^m: 

im^-t^. fit. BtL<i±5 0%i2LkM.ICiSt.L< 
10 tt8 0%J;LJbPjyRSixTV'>|.. 

[0034] £<0J: 5 ^r3l£f5ai«!ti:, i!'-'=5r< k tSSS- 
^e9^^S;Ste:*3 V>T R G B 3 JK-fecOL E D 3fell*^^t!03fe 
tCOV^TcDMTFj5>«^tl.-e^T.5 5%m±X'h^^lttfi-&- 
t Lv%. H 1 1 K-f-^Tj— 08«-^, mi {i^fsfSBjjcfe 

lite, RGB SMflL E D -etl^n/&^4.«3£tc;oV ^T«0 

{5. i^&^AS*«)8 . 6 0 mmf^ii^ma. 7 0 mm(7)|iH 
'CRGB3igfeLED*^4>«7fet=-:5V%-C<OMTF*i5 5 

[0035] tfc. 3^^Bgc:>3fegiM«!:cO#C0 L E D 

T F i^mz 5 0 %]sk±.xh^^9:M<^±mm t tk^co 

^ (JilT rv7-df i^^'i^^^i^j ) tiO . 2mmia 

JifJ&^ClkA^'mL-Vv C^]i.«lll IcOMtefeV-iT 

8. 5 5mm*>4.8. 7 5mm<0|gBlt:-#S.l^-#« 
L E D3m6>^.<^3e{=o V^T-MT F:d« 5 0 %fiLtfc ^Z-S 
eot-t?— i^i/V^v-'ttS. 7 5-8. 5 5=0. 2 
(mm) T'S)i>, 
30 10 0 3 6] *f^B8fc*JV ^-r . ^tiSmi^TU^ {SbuIBcD 

tilt. TV-i(rm\f.. *}«^{±r«fl±)^rv\ 

[0037] -mm<^im^z.ii\\x\wmMSjm^-rz 

{±3fcf5M#:ri"f ciO— Si§*><i RG B SMfecO L ED3e® 

[0038] *^B8«o:*r^fc:iiv^T!tt^fe*^<?>^5^<7)3te 

Mm■m^nm^im^mmm•th^k■^iiz$s\^x . 
[ 0 0 3 9 1 ^rfe. tmt Lx&'&mi^m^^^m^. 

:K4 0 0 — 5 0 0 nmS.t/6 0 0 — 7 0 O n m^e:i5< 
50 tl^n 2 0 0 n m JalTOiKllfcia^i. i i: ^> izM 



06/27/2006 TUE 21:37 [TX/RX NO 5880] ilOll 



(6) 

9 

[0 04 1] 2is:^BBK:t5V^TfflV^^>t^.|. RGB 3il-fe£7) 10 
1 0 0 4 2 J *^Bjt*3VkT#^^«*SO3!6<0;?^2:®JR 

k $> § V ^{a^«o^:gj^co LED <^m^m^-r^ t i 

S i i -jT . •f-<0»^ife:Sc03efi:Sr±tf -1. i fc 

[0043] ^^■^mco^^mmr^ytrnmi^m-xL 30 

[0044] 2|:^0^<?D:Srat=*i t^TJi. RGB 3Mfe(o 

[0045] *|gBjco;<? V— ^ ^-i^'-fe >'f-{i:7fi?S, BiT 

RG B 3Ji?e<^L E fc{±a'fe3i51i*«fflW^,il 

5. alS^Tfe-fe^-^-URGBSM-fecTJLEDTfeJ®!^ 

•[ 0 0 4 6 ] . »SJS^i^{iHtria*^Bfl<^:^fcte so 



i^^T^l 1-352307 
1 0 

if^^k mmz LT^-r ^ ^1 1 #-c^ h . mi.mm 
mmizMm-ti> z. k t/^x-t -s . iH±.cojk^m\ -^x^mn 

:^^~X'^^r-r-^j:k'cr>-^kVxm-^?>::kim 
[0047] :*:«HB=*JV^TfflVMi,ttS5Kf5mHctt0lJi. 

[0048] m\^^-^t<:.mi,z%t^tL?>-m-im<^mmmi!}< 

nu na, • • • , nn ( NttSliLhcoSgS:) t'^SN 
2#S<7);iW 5 ^3j®3g@;<7)3tfE3M#:«0 0 . 7 5 r ~R<?) 

mit^mt:^i't''ti>h9mmizm^'>xmjdmm^tf^m< 

^Sip^iSMT-. IS]'Q^TO^3miiL/^:*^S-^li« 

oizw^mmi<^fm<r>mMim.mm^m^^±^^. tti 
[0049] n^tthmiMi^i^miff^-iii'miWB.m^j: 

fE5ll^*:2r»SJtW3{iN2: 1 Ol;Uit-r-I.C: k h ^mX' 

[0050] :^mmizm^^i>ti^^mim!imi,i. mm 
*«i 03-1 o^^-f XTmim<oi:>^Th^:ik^m 

kmr^^\zmmLim&:f^j: o«-«wRi't^Rffi*<ffl 

[00511 95^-;&;l'S-^ttfc'-;W**#:<^*#fifOi: L 

Xlt^^;U^^:^\)U~h (n=l. 49) . Xf-W 
(n=l. 59) . ^'d;U;z>^L'V (n=l . 61 ) , 
mmyzZifl- ( n= 1 . 4 7), 2,2, 3,3-7^ h97;U3fD 
raf;K;>{:?) r^"JL— 2,2.33.4. 
:J'7;U:tn'>i>'^/U (jXrJ') r:?";^— 2,2.3,4,4, 
4-A.df-9-:7;i'3ra7>;t/ (^iJ-) Tr^UU— 2,2.2- 

T/U^;U (.j<^') T^UU-h in=l . 37~1. 4 
4) , iSilf^l. 4 3~1. 6 2C0 (^^) r^'UU- 
W^f^ t i. {S-x^;U (;><:?) T:? y l^- h . 7 x -/I^ 
(^^') T:7yp— ■^>'i/«;u (^^') r^'UV- 



06/27/2006 TUE 21:37 [TX/RX NO 5880] @|012 



.( 

1 1 

UXU 1 — /t-'N^pi?- {^^') T^yi/—),^ j/xf-ky 
^ V =3 -;L'fc';^T U /i-^ -4-v ^— h . 7 ■>/ «-f tr;!^^ 

[00 5 2] ZLfth^mitWMf-^^mii^mr&.irh^ 
[0 0 5 3] i^Ltcfflv^dsa^fct-Tfi. H5ie<05 

(n=l. 4 9). *'UJ>«^;U-X3'j>y Wh^it 
®^»(n=l. 47—1. 50) . /K'J4-^^/l^'< 
1 ( n= 1 . 4 6) . Xf^l^y/BSlb'cz/l^^l 
S-&fis(n=l. 4 6 — 1. 50) . *flJ;*-3if;t-.-b 
(n=l. 50~1. 57) ^HfiVyyit^—^Jfy 
(n=l. 42) . ^Wkf— Uf'i^/T-h97;l'5fn 
X-^lx-y^M^* (n = l. 42~1. 46).7>y-(k 

rn^y^fi^^fs (n-1. 40—1. 46).jJfU7 

[00541 iS^S:i)|^S/Stf>, #®tCN-«Jl#f* 

[0055] m^mc\mi. 'ojmLy.tiMt^-k-mt 

f:a- 7 X y V. 1-b H ■a^z/i^^ZX^^ i^lVyy.—)V^ 
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